INTRODUCTION
After the first reports of laparoscopic cholecystectomy by Erich Muhe in 1985 [1] , within several years the technique gained enormous popularity due to its significant advantages of reduced postoperative pain, shortened hospi-tal stay, faster recuperation, and earlier return to normal function, so it became the gold standard procedure in cholecystectomy. During past two decades with a phenomenal change of laparoscopic technique, many laparoscopic surgeons worked to lessen wound size and number of incisions. These several years have seen numerous reports on single incisional laparoscopic surgery (SILS) in the surgical literature. Since Navarra et al. [2] reported that laparoscopic cholecystectomy through single umbilical incision may be technically feasible and could prove advantageous in selected patients, single incision laparoscopic cholecystectomy (SILC) gained popularity and several reports examined its feasibility and safety. Hong et al. [3] , Kim et al. [4] , and Choi et al. [5] also reported that SILC is feasible and safe as conventional laparoscopic cholecystectomy (CLC) with its cosmetic merit in Korea. Until now, SILC studies were simple presentation and/or retrospective studies of clinical outcomes after SILC. Prospective comparative studies between and SILC and conventional multi-port laparoscopic cholecystectomy are lacking. Therefore, the aim of our study was to compare SILC with CLC respect to clinical and cosmetic outcome through well designed prospective comparative study.
METHODS
Before we began this study, 10 cases of SILC were performed. All of 10 cases were performed by one expert laparoscopic surgery in the hepatobiliary division. Serious complications did not occur in these 10 cases. However, SILC operation showed a higher pain score in visual analogue pain scale and long operation time, when compared to CLC. Following these initial clinical studies, we plan- Fisher's exact test. We performed correlation analysis between several parameters and VAS pain score of postoperative 1, 2, and 3 day. Statistical analysis was performed using SPSS ver.14.0 (SPSS Inc., Chicago, IL, USA).
A probability of 0.05 or less was considered statistically significant. Demerol (meperidine hydrochloride, 50 mg/ample). 
Preoperative demographics
There were no significant differences between the SILC group and CLC group with regards to indication of surgery or medical or demographic variables (age, gender distribution) ( Table 1) .
Intraoperative outcome
Operation time between SILS group and CLC group were 78.5 ± 17.8 and 34.9 ± 5.75, respectively. The SILC group took twice as long as the CLC group (P ＜ 0.001).
Operation success rate between the two groups were 93.3% and 100%, respectively. The conversion rates were 6.7% (n = 2) and 0%, respectively (P = 0.492). The causes of two conversion case in of SILC group were ambiguous cystic duct anatomy and long operation time due to adhesion.
There was no open cholecystectomy between groups. The two cases that needed an additional port occurred in the SILC group (Table 2) .
Postoperative outcome
At postoperative 1 day, laboratory findings were similar thesurgery.or.kr and POD3 are statistically significant in independent t-test. In repeat measure analysis, P-value was 0.005. Fig. 3 . Evaluation of cosmetic outcome according to operative type through telephone survey. There was statistical difference between groups on cosmetic satisfaction. In chi-square analysis, P-value is less than 0.001.
for both the SILC group and CLC group. The complication rate between SILC and CLC groups were 10% (n = 3) and 0.0%, respectively and there was no significant difference (P = 0.237). The 3 cases of complication in SILC were all wound problems, seroma. There was no case of bile leak or common bile duct injury in either group. The mean length of hospital stay for the SILC was 4.0 ± 0.9, for the CLC group 3.7 ± 0.9. There was not statistically difference between both groups (P = 0.175). Mean perioperative cost between SILC and CLC were 710.000 Korean Won (KRW, the currency of South Korea) and 700.000 KRW, respectively.
There was no difference statistically (Table 3) .
Analysis of postoperative pain
In correlation analysis, there was no significant relationship between operation time of all patients and VAS pain score. The relationship between operative time of each operation type and VAS pain score also did not show a significant association. Also, there was no association between BMI and VAS pain score. However, in VAS the pain score according to operation type, the SILC group showed a significantly higher pain score than the CLC from postoperative day 1 to day 3 (P = 0.005) (Fig. 2) . The total dose of analgesic also was significantly higher in SILC group (P = 0.037) ( Table 3) .
Cosmetic outcome according to operation type
We evaluated satisfaction of cosmetic outcome through telephone interviews to all patients in this study. Satisfaction of cosmetic outcome was defined on a 1 to 3 scale with 1 being satisfaction, 2 being unconcern about wound and 3 being dissatisfaction. There was statistically significant difference between groups on cosmetic satisfaction (P ＜ 0.0001) (Fig. 3) .
DISCUSSION
Laparoscopic cholecystectomy has become one of the most frequently performed procedures in visceral surgery.
Current efforts focus on minimizing trauma and improving cosmesis by reduction of inserted trocars. The appearance of single-port technology in the recent years continues this trend. SILC can predict better cosmetic outcome, reduced postoperative pain due to less operative trauma, fewer complications, and quickly recovery. However, the superiority of the SILC compared to the CLC, is still controversial. Since SILC was first introduced, within 2 to 3 years, operative indication and the benefits with regards to operation time reduction, postoperative pain, and cosmetic outcome have been actively studied. However, with the advent of any new surgical technique, patient safety must be the primary concern before more subjective outcomes such as cosmesis or pain. Many authors have been report that SILC was feasible and safe in selected patients with uncomplicated gallstone disease or gallbladder polyp [6] . However, SILC is difficult to recommend in patients who have a high BMI or acute cholecystitis because relatively high conversion rate to CLC, increasing complication rate (bile leak by gall bladder rupture, wound infection), and prolonged operative time [7] .
The operative time of SILC in several studies reported no statistically significant difference compared to CLC [8, 9] . However, Wang et al. hours after operation when compared with standard laparoscopic cholecystectomy [6, 16] . In our study, VAS pain score of the SILC group was significantly higher than that of the CLC group and the total dose of analgesic also was significantly higher in SILC group though with no benefit in terms of postoperative hospital stay. We hypothesized that increasing operative time will increase postoperative pain because of prolonged stretching and ischemia of umbilical wound by single multichannel port. However, the relationship between operative time according to operative type and VAS pain score did not show in this study.
Another reason for high postoperative pain score of SILC group in this study may be considered that the effect of less port numbers on postoperative pain might be compromised by a large incision size [17] . Recently, we changed SILC has been reported to have better cosmetic outcome compared with CLC. Our study also showed high level of satisfaction in SILC group. However, Ma et al. [17] and Garg et al. [18] reported that patients' perceptions regarding cosmetic outcome after SILC and CLC were similar in both groups. Hey et al. [19] 
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